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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a switching 
power supply, provided with a soft start circuit which 
obviates external capacitors and allows capacitors to be 
incorporated into a semiconductor chip. 
SOLUTION: The switching power supply comprises a 
control circuit 10, an output circuit 6 controlled by the 
control circuit 10, an output terminal 7, and a feedback 
circuit 9. The control circuit 10 comprises the soft start 
circuit 1; an error amplifier 2, a comparator 3, a 
triangular wave generating circuit 4 which oscillates 
triangular waves, a driver 5, a reference voltage source 
8. a feedback terminal 1 1, a drive output terminal 12, and 
a ground terminal 13. 
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-f y^^m5 5 (o-ma^f^ I (omm 5 4 co-^icm^m-^ m z (d 7.^ y 5 5 (om 
^is^m 2 o^m 5 6©— ^fcgigE^n, 2 o^m 5 e (om^i)'^ y ^ ^ > )i ic^m-^ ti. 
nz^^y y y 5 9 (DxtiiQti^fs 2 o^m 5 6 cD-t^icmm-^ m 3 co y ss 
o-i^t/^n&^^y y r 5 9 (Dii!,t}^icmm.-^ m 3 cdx^ y s soffiiSA^mso 
mm. & 0 (o~m\cmmt.n. m2os»5 6cD-4s*^t±s;']4S?6 4izmm.-^n^. 

[ 0 0 5 3 ] 

x^ y ^mmm^ 5 \ ■b'^. y5i^w.^mm^ & 2 1^ xtii^t/^i^mw.mmm^ e 2(o\i^,tim 

[ 0 0 5 4 ] 

^ \ (OX^ y =f-^m.5 3 t^. h^>x:7ry-hllI^i:LTSv^tj:v-xKU-i' 

^Jg^^$nfcN^-\'^Wl/JgMO S h^VS/X^ 5 3 NStfP^-^^Wl/JgMO S 

3?5 3 Ptcttl«^*n, il^0V-7.Hb-r>SSO-SSR?>-f|fiigA^^l(Dy^-l'^y^#®5 

[ 0 0 5 5 ] 

?iJSi!^nfcN^i':t-;l/JgMOS hv^v^X^S 5NSl>*P^A'^Wl/JgMOS h5>S^X 
^?5 5 PtCcfcD«fi!c$n. ilOV-XKU-l'>'^©-fiSRl>*ftefiSA^^2CDX'l'>y5^^|S5 
5 O-SSRI/ffiSS i % S o 
[ 0 0 5 6 ] 

^»5 8Pti:j:D«lfi!c5n. iltDV-XKL"t'^KcD-ias.tff{fi^;b<^30X-r-y^#|S5 
[ 0 0 5 7 ] 

^6 1 PtJ:t)«lfiit?n. C®y-XKUY:/|SO-«&tfft&4g*^M4®X^-7^^IS6 
[ 0 0 5 8 ] 

m5©x-i'>y5^#S5 7*^ V ^ > X y r f - h t x. X -s.\^^ \z V - x Y \y ^ y ^is^ m. 
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[ 0 0 5 9 ] 

^■bT. P *;l/}gM O S h V >'i?X ^ 5 3 P.. hS ^ )l^mu O S h 7. ^ 5 5 

t>*P^-V^;l/JgMOS h5i/->-X^?5 7 PcDy-h*^^Jg?S%^|pll^6 20Hi;t?figtC^^ 
N^-v^Wl/}gMOShvy-:^X^?5 3N. P^ + ^;U}gM0Sh'7>'>^X^5 5P 
. N^ + ^;l/}gMO S h ^ Vi^X:?' 5 8 N. P ^ ^ ;l/ M O S h ^ >' X ^ 6 1 P S 
N^-ir^wb}]gMO s h ^ 5 7 Noy - h*W>'>'^-a?|aI«S6 30W:^iiSgtc^ig!* 

n. mi(7)X'<>y5^#m5 3, ^3£DX-r>y5^^g58St>*^50X-Y>y^#m5 7i:. 10 

^2(DX'f«y^#g5 5j^t;^4ox-r-y^#©6 It. *M 8ofi{affl©-rnrc:^jBjS 

[ 0 0 6 0 ] 

^tc. ia7^#MLTy7hXi5J-Ml]^l a O ft P SB t IK "T § o :5t "f . H 7 (a 

) (o^mm(owii^mmmuL^-r ^ ate, x-r-y^sy^iiHigss itcj;^. ^iox-f«y^^ 

l§ 5 3 :/^-e:Tlfl li. ^ 2 OX-r y 5 5 *:j-:7^-t±Tg3#, ^30XY'y^^ 

IS5 8>&:f>^-(i:TgflC. m4(DX'<y^^m6i:^:iry$^rm^. m 5 CDX^ y 

nstn^jc. fS2 (Dmm 5 e <Dn^ti^nzm^m 1 i§(Dn£^^ y y 7 5 9 ic ^ K>m 20 

S« 6 0 tClBS^nSo 
[ 0 0 6 1 ] 

^(c. 07 (b) (D ISe Xm (D m i"^ mm m ic ^^-r J: . :^ ^ y =^UMm^ 5 itcj:*). ^ 

I (ox^ y 5 3 y-^^r . ^zcDT^^y^^^ss^^zy-^^xmc. m 

3©X-l'<y^^®5 8^:^-7*-&TM#. lg40XY«yg^#g6 1^:4-:/?-lJrT^U. ^ 

m 3 (Dmm 6 0 (D-iiMiz^m ^ iE> tL^ (OX ^ tattmrnt^-mi^ t ^ i,is.\.^ t ^ ^ mm (Dm 

± ^ f 5 o 

[ 0 0 6 2 ] 30 

!^ (oytmrnr^ t^xmi'^ t K> n tic j;: ^) ^ m a ic^-r ^ o ic^ whx^-hm 
m 1 acDtiitim^e 4 (Dmzt^xy' y yviic±mT ^mm'r&mns.trj: ^i3K tts^bs^e 

4 O^ffiJCHtj P,-r#ffi©X7" -y :/liflE (EScfOAV) *^H^©^10 
^SS^D}g^©x-r>y^:/i^mM^goy7hXiSf-MiIgSllcJ±'<. J:t)ifi^14©®nfc 

[ 0 0 6 3 ] 

CcDi:^. iS^I^CJfi^^|ffl*^^X■r>yy«ffAV^^#;Sfc46. ^l<3D^«5 4©^afitCl 

[ 0 0 6 4 ] 40 

2tDMff?rV 1 i:L, mi O^M5 4Rtfm3<DSM6 OCD^affi^C 1 tL. B20^ 
« 5 6 (TDSaffi^ C 2 L . 73 fl^i^^^iSlH]]^ 6 2 O^Jl^jSgf f t f nif . N|5I«03tE« 
ft{ti:aAftf^i:^JSt)iILrcfg©ttl;t>«^^6 4£DmjEV S i:V7 hX:J?-h^P^T S t 
^^A(0 J;: ^ ic^t c t i^X ^ o 
[ 0 0 6 5 ] 

VS=VlxCl-=- (C1+C2) XN (S:6) 

TS=N-=-f=VS-rVlX (C1+C2) ^Cl^f (^7 ) 

^iz^ Mi^m^mm^i^^xmm-r ^ f = ikHzi:L. vi = ivi:L. ci = 

IpFilL. C2=100pFilL. VS = 0. 3 V frniS, N = 31|il-Z?. TS = 3 50 



(11) 



JP 2004-88964 A 2004. 3. 18 



ims<Dvyh:^^~hmm^m^ctti^T^. c i = c3=i pF&a=C2 = i oop 

[ 0 0 6 6 ] 

^ m (D IS p> -D ^ ^ {s.m-r :s> c t ti^ ^ t o ^ ^i3\m p> n ^ o 
[ 0 0 6 7 J 

MM-t/h c t ti^r- ^ ^ c t V ^ . 

C 0 0 6 8 ] 

im 21 m I ic^-r V y h X -$1 — h (om^mv ^ ^ o 

imsi 0 3 (a) m2iz^-rvy h x^ - \'Mm<D^nm<Dm{'?mmmx'^o . m 
3 (b) it. t(Dmxm(DWii'^mmmT^^^o 

[0 5] ^^m<Dm 2 (Dmm(ommco y ^'mmmm<Dm^mx'^ ^ o 
[06] m 5 ic^-r V y h X ^ — h m&iDm^mv^ ?> o 

[07] 07 (a) f±. m e ic^Tv y h ^ - hmf^(o^^f^<DWi{'^mmmx& ^) . 0 

7(b)ti.^oaA^^DR)ftlKW0T-fe^o 
[08] 06t^-rv:7hX^-MpIKS(Dm;^MJ^0TS5o 

[0 9] uMmcox-cyi^iy-ifmmmm(om^mT^^o 

1 V7hX^-h|H)SS 
la y7hX3?— hlHlSS 

2 ^Mii^gi 

3 n U — ^ 

4 H:^ig%^(5|K 

5 \^^^ J% 

6 m^Eigs 

7 ffi;f3jS? 

10 n>hp — ;i/i5]^ 
10a :3>'hn — ;Ke18S 

11 y ^ - ^iQT- 
1 2 lg»(±l:'3SS? 

13 i'" ^ -^7 > K SSS ? 
31 X-r>y^*JfflI|sISS 

3 2 aipmffj^ 

3 3 7> y ^ ^ g 

33N N5^•^'^;^JgM0Sh■7>'i^X^^ 

33P P ^ ^ ^ ;VmMO S h X^ 
3 4 

35 y 

35N N^-v^Wl/J^MOSh^^i^X^ 

35P P^A':tWl/JgMOSh^>'i/*X^ 
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3 6 mm 

3 7 mjjis? 

3 8 y^m^mm^m 

39 ^^'-'^-^iHlSS 

51 7.-( y ^mum^ 

5 2 SPWJEjg 

53 x-r-v^^s 

5 3N N ^ + ^;l/?]^M O S h ^ :/>^X ^? 

5 3P P ^-V ^^I'JgM 0 S h V Vv^X 

5 4 10 

5 5 X-C y 

55N N^^:*.;l/J|^MOSh^^v*XiSf 

55? P^^:*.;l/J|^M0Sh5>e^X^ 
5 6 

5 7 -v 

5 7N N ^;l/?^M O S h -7 >i^X ^ 

57P P ^ * ;1/J^M O S h ^ :x i^'X ^? 

58 X-r«yg^^lS 

58N N^-v^Wl/JgMOSh^^i^X^ 

5 8? P5^-V^;l/J^M0Sh'7>i^'X:5? 20 

5 9 H ffi 7 r 

6 0 mm 

6 1 X -r >v ^ ^ g 

6 IN N^^^Wl/JgMOSh'^Vi^X^? 

61? P^ + 4^;l/}^M0Shv:/v'X^Sf 

6 2 :^jgj^^iiiiiss 

63 -r^/^ — ^EISS 

6 4 a^dss? 

101 V:7hX^r— hHli^ 

llOnvha — ;Hh1SS 30 

1 2 1 smgsjii 

1 2 2 ^^^>t^ts« 

12 3 X y ^ 

1 2 4 mEEJg 

1 2 5 ^ii^ifmmm^ 

1 2 6 ai;b^? 
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